Theatre use is heavily influenced by the presentation and scheduling of emergency cases for unplanned surgery. This research guided the development of a triage standard for scheduling emergency surgery in New South Wales public hospitals and aimed to contribute to a better understanding of decisionmaking practices.
The data indicated that when making decisions, anaesthetists act as intermediaries between surgeons and nurses. There was significant disparity between individuals when respondents were asked to state an ideal time for the commencement of surgery and the maximum length of time that the surgery could wait. This presented a need for a risk assessment tool to be incorporated when developing a dynamic prototype triage instrument.
THIS PAPER REPORTS on a part of larger research examining decision-making processes around the scheduling of unplanned surgery. In accordance with current NSW Health policy, 1 "unplanned surgery" is defined as surgery that is unscheduled and thus, unexpected.
Despite its strategic importance, problems remain with the management of unplanned surgery in New South Wales public hospitals. The scheduling of unplanned surgery typically involves negotiating (and re-negotiating) established surgery lists, whereby patients requiring non-elective surgery are attended to before those requiring elective surgery. 2 Consequently, this situation prolongs delays in receiving medical care and some health outcomes are adversely affected; 3 however, there is inadequate understanding of the relationship between health outcomes and surgical delays.
Improving the Processes of Care
The importance of managing unplanned surgery has been acknowledged by NSW Health. Two reports released early in 2000 identified critical care, acute care, and care for people with complex and ongoing health needs as priorities for the NSW health system. 4, 5 "The NSW Government' s action plan for health" 6 articulated the way in which these priorities would be managed. This included improving the quality and accessibility of public hospital facilities, specifically in the areas of acute care, chronic care, emergency services, intensive care, and primary health care.
To oversee this effort, the Acute Care Implementation Working Group was convened. 7 The specific purpose of this group was to improve access to public hospitals and clinical care through the system-wide implementation of evidence-based practices. One of the strategies identified to achieve this was the improved management and utilisation of operating theatres. It was believed that this, in turn, would increase throughput and efficiency in operating theatres; improve hospital access for emergency and elective patients; and reduce surgery waiting lists. The Steering Committee proposed a number of key recommendations, including the development of strategies to improve practices in the utilisation, forecasting, and management of emergency surgery.
A literature review revealed that the management of operating theatre lists [8] [9] [10] [11] appears to be ad hoc. In Canada, for instance, it was found that the waiting times for elective surgery were not only determined by the number of patients on the waiting list, or by how urgently they required treatment, but also by the management of the waiting list. To improve the management of operating theatre lists in Canada, the Western Canada Waiting List Project 12 was established to produce standardised criteria to determine patients' relative status on the waiting list. Focus groups involving members of the public suggested the criteria had public support. Despite this, the criteria received little support from clinicians who managed the waiting lists, and they were somewhat reluctant to change their waiting-list management practices, preferring to adhere to less standardised, conventional methods. 13 In the United Kingdom, Hadley and Forster 14 found that operating theatre lists are typically compiled in an unplanned manner, and the negotiations and modifications that follow are also extemporised. Even when theatre lists are established, they are seldom observed, often because of the need to accommodate patients who require unplanned surgery. 15 This gives rise to extended surgery delays.
A similar situation is found in NSW public hospitals. In an investigation of management practices within operating theatres, NSW Health 7 noted the lack of standardised procedures -a finding which also extended to the management of unplanned surgery. To date, there has been little Australian research exploring the management of unplanned surgery. In fact, the lack of Australian literature, and in particular NSW studies, would suggest that there is little empirical evidence to support current management practices. Improving the Processes of Care
Decision making in clinical prioritisation
Although decision making has an important role in other societal institutions, within health care it has a number of distinct qualities. It involves a reactive approach, non-negotiable time stress, and often major personal consequences. This is especially evident in the operating theatre, and for this reason, the scheduling of surgery has been described as a complex activity, 16 a perpetually difficult problem due to an ever-changing environment, 17 and even as a political battle. 18 It therefore appears that health care decision making has a distinct footprint with great significance. 19, 20 There has been much research exploring medical decision-making practices -particularly in the context of surgery. [21] [22] [23] Parmigiani' s decision theory characterises decision making by its capacity to comprehensively consider information from diverse sources, especially in situations of great uncertainty, making it particularly valuable, both theoretically and pragmatically, in the clinical context. Decision theory integrates logic; evidence from numerous sources, including expert opinion and published research; particular values; and the effects of implementing individual actions. 24 According to Gabel and colleagues, 2 most operating theatres classify unplanned surgery according to relative urgency. "Typically, they are divided into three levels, corresponding to cases that should be attended to immediately, within 4-6 hours, and within 24 hours". 2 Formalised classification systems are lacking in many NSW hospitals, 7, 25 and when use of triage categories is evident, there is no agreed coding standard. 26 Clinical decision making focuses on minimising risk -that is, possible health outcomes that have a negative impact on the overarching objective of surgery. [27] [28] [29] [30] Clinical decision making appears to involve elements of rational choice theory. 31 It is deductive, based on evidence-based practices that maximise patient health, and is therefore judicious. Given that surgical teams perform complex technical procedures, often under adverse circumstances, this deductive reasoning is particularly important in the operating room. However, rational choice theory does not prescribe the course of action for all medical conditions that might require unplanned surgery because of the ambiguities and uncertainty of clinical outcomes. Furthermore, although ultimate decision-making power typically rests with senior staff, different health care professionals who may be involved in the scheduling of unplanned 34 states, "Usage of the term 'risk' varies, or at least given different types of emphasis in different scientific disciplines . . . some disciplines are very much concerned with objective measurable aspects whereas others . . . also allow for consideration of more subjective aspects". 34 Critics of decision theory allude to this. 35, 36 Despite the value of its rigour and clarity, the theory has been criticised for failing to explain health care decisions made through the use of seemingly irrational factors, such as emotion and intuition. It is therefore possible that not all decision-making practices within health care are the result of calculated assessment. This assertion remains probable given some of the difficulties, such as the rising volume, complexity, and quality of medical information; the disintegration of scientific investigations; the importance of hypothesis testing and risk factor identification; and the scarcity of systematic reporting of uncertainties. 37 There are also economic considerations, as hospital administration struggles to balance the professional judgements of different health care professionals and the costs associated with these judgements. 38 Collectively, these problems make it difficult to manage and synthesise the body of information that requires thoughtful consideration when making sound decisions.
Ongoing research in NSW suggests that in addition to clinical factors, other matters influence the scheduling of unplanned surgery. 37, 39 These include time, logistical factors, and the dynamics between staff members who are involved in the decision-making process. Current policies for scheduling surgery, particularly unplanned surgery, fail to acknowledge these additional factors.
Impact of multidisciplinary practice
Despite the dominance of the medical profession, those who are part of this profession do not work in isolation. 40, 41 Decision making within the hospi- 42, 43 This poses a problem among staff members of both different and the same disciplines. Communication difficulties are exacerbated by the lack of a clear command structure within the operating theatre. According to a recent review of two hospitals in Sydney, this is particularly the case between surgeons and anaesthetists. 37 Other authors paint a more volatile picture of the operating theatre, suggesting that staff members can become quite territorial, if not malevolent. 44 One Australian study on governance within the hospital operating theatre 45 observed interactions between surgical personnel and documented the chain of command, where nurses were subordinate to surgeons. They also identified strategies that were employed to negotiate this hierarchy and pursue particular interests. These investigative efforts are pertinent to this research as they define interactive practices among surgical personnel that might influence scheduling of unplanned surgery. The multifaceted and complex nature of decision making around unplanned surgery has the potential to increase workplace frustration. 37 This can have untoward effects on patient health outcomes, which in turn can reduce public faith in health care services. 46 It is therefore important to define an approach that will facilitate effective decisionmaking practices in this area.
This paper reports on empirical research to develop a triage model via principal component analysis (PCA) and describes the variance between professional groups when determining urgency between clinical conditions, allocating ideal com- 
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Methods

Recruitment process
Convenience sampling was applied to a list of NSW public hospitals that was collected at a state-wide workshop that had representation from 71 operating theatres. At this workshop, operating room managers nominated their organisation for access. The researchers selected four metropolitan and four rural hospitals from eight different Area Health Services to limit bias on the basis of geography. One Area Health Service chose not to participate for reasons unknown to the research team. As a research partnership between the University of Western Sydney (UWS) and NSW Health, approval to conduct the present study was gained from the UWS Human Research Ethics Committee and from the ethics committees of the seven Area Health Services within NSW.
Following ethics approval, a Hospital Site Coordinator was appointed for each participating hospital to assist in the collection of data. This appointment was directed by relevant senior personnel within each respective hospital. Hospital Site Coordinators were asked to recruit decisionmakers in operating theatres, including surgeons, anaesthetists, nurse managers, floor managers, and administrators. Coordinators were then asked to invite research participants to voluntarily complete an anonymous survey for the purpose of the present study. All completed surveys were returned to the principal investigator for analysis with Statistical Package for the Social Sciences (SPSS) version 11 (SPSS Inc., Chicago, Ill, USA).
The analysis of survey responses allowed for the realisation of three aims -namely: ■ To measure clinical urgency of a set of clinical conditions; ■ To test the variance among responses of nurses/ managers, anaesthetists and surgeons when determining urgency; and ■ To measure disparity between professions when determining ideal times for the commencement of surgery and the latest time that surgery should commence.
Research tool
The "Emergency Surgery Survey" was developed through prior exploratory research and was refined by clinicians in a multi-centre pilot study.
It contained questions about the perceived urgency of a set of clinical conditions, the various factors that may influence the scheduling of unplanned surgery, ideal times for commencing unplanned surgery, and the maximum acceptable 
Results
A total of 198 surveys were returned. The respondents were grouped into three cohorts: surgeons (n = 83; 42.8%); anaesthetists (n = 48; 24.7%); and nurses/managers (n = 63; 32.5%). Box 1 indicates respondent demographics according to these cohorts.
Clinical priority
Box 2, Box 3 and Box 4 depict respondent opinion regarding the clinical priority assigned to various clinical conditions when scheduling unplanned surgery. Collectively, the cohorts indicated that a threatened airway and lower segment caesarean section (LSCS) fetal distress were of greatest clinical priority, while items such as diagnostic procedure and uncomplicated fracture attracted the least priority. Box 3 demonstrates disparity between respondents about other clinical conditions. In this graph, outliers are marked with a circle while extreme cases are denoted by an asterisk.
Box 4 illustrates the cases of relatively less urgency (with a mean greater than three). Comparing Box 3 and Box 4, it is evident that there is little variance in opinion about very urgent cases.
There is also less disparity about least urgent cases. However, the semi-urgent cases display most disparity. This may suggest that semi-urgent cases cause most discussion and potential friction between decision makers when scheduling unplanned surgery. This is further explored by reducing the data into factors and then analysing the variance between groups.
Reducing the data by application of principal components analysis
The dataset was reduced to three factors or components; namely, very urgent (urgency 1), semi-urgent (urgency 2), and least urgent (urgency 3). The assumption made was that any item with a mean greater than five had lowest priority and was thus least urgent. The next step was to perform PCA on the items with a mean less than five.
As depicted in Box 5, two principal components were extracted in three iterations, explaining 34% of the cumulative Eigen value. Further analysis was conducted using urgency factors 1, 2 and 3.
Analysis of variance of urgency 1, 2 and 3 between the professions
The means of the three components (urgency 1, 2 and 3) were compared for surgeons, anaesthetists, and nurses/managers. Levene' s test indicates the homogeneity assumption for all items has not been violated (P > 0.05). This suggests that the population variances for each group in these items are about equal, thus adding to the reliability of statistical analysis of these items.
The next stage of the analysis investigated whether there were significant differences between surgeons, anaesthetists, and nurses/managers in determining urgency 1, urgency 2, and urgency 3. This was investigated by analysis of variance (ANOVA). Box 6 tabulates significant differences between surgeons, anaesthetists, and nurses/managers when asked about decision making around urgency 2 cases. Hence, the null hypothesis is rejected, suggesting that there are differences in opinion between the professions in determining urgency 2.
Significant statistical variance of means was found in urgency 2 between surgeons and nurses/ managers. There was no significant variance between anaesthetists and nurses/managers; or anaesthetists and surgeons. The means plot of urgency 2 depicted in Box 7 indicates that the opinion of anaesthetists is located between the opinions of surgeons and nurses/managers. This may suggest that when making decisions about urgency classifications, anaesthetists are the intermediary between surgeons and nurses.
Time for surgery commencement
The ideal time for the commencement of surgery and the latest time that surgery should commence were measured. Box 8 illustrates that respondent opinions were diverse. This compilation of ideal times for the commencement of unplanned surgery and acceptable delay of unplanned surgery were compared with the separations found in the PCA of clinical factors. There was no correlation between responses to the urgency classification and indications of acceptable timeframes. This may imply that individual decision makers have no consistent approach to prioritisation in terms of combining two prioritisation constructs, namely, an urgency classification and determining acceptable timeframes.
Box 8 indicates that suggested boundaries of time are as follows: ■ Urgency 1 items commence within 60 minutes, and definitely no more than 6 hours; ■ Urgency 2 items commence within 2 hours, and definitely no more than 12 hours; and ■ Urgency 3 items commence within 7 hours, and definitely no more than 45 hours. Analyses of variance between surgeons, anaesthetists and nurses/managers were not significantly different.
Combining the information presented in Box 8 with the findings of the clinical construct for priority setting, it appears that the boundaries of these constructs are fluid. There is some clarity when determining clinical urgency 1 and 3. However, urgency 2 is more nebulous and this may be cause for conflict. There are significant differences between surgeons and nurses/managers when determining urgency 2 and the anaesthetists appear to be intermediaries. Hence, part of the priority setting tool must address the difficulty in determining urgency 2. Improving the Processes of Care With regard to time as an urgency construct, there is little clarity on ideal commencement times or the maximumallowed delay times when making decisions. There is greater consensus between operating theatre decision makers when determining timeframes for both urgency 1 and urgency 3 conditions. However, the responses became more varied with a flatter distribution as the degree of urgency was reduced. This indicates and confirms that there is generally less potential for conflict between operating theatre decision makers when the condition is deemed very urgent, and when the condition is deemed least urgent. Thus, there must be another identifiable construct -one that was not explicitly explored in this phase of the research. This is suggested by the qualitative m at e ri al p rov i d e d through the survey.
The qualitative material suggests that this construct may be the determination of urgency according to the consequence of delay and the likelihood of an adverse event as a result of delay according to individual level of risk. When analysing the extended responses, the theme of loss emerged. Urgency 1 was associated with loss of life, while urgency 2 and urgency 3 were associated with loss of function or quality of life at different levels, or risk for this loss. Hence, another construct was added -level of risk (consequence versus likelihood), as depicted in Box 9. 47 The grid presented in Box 9 coalesces likelihood of loss and consequence of loss, and provides an indication of degree of risk. This generic assessment tool may prove useful when there is discontent among decision makers about the urgency of surgery, especially when risk for a patient is nebulous. This is particularly the case in situations classified as urgency 2, where most ambiguity is evident. Careful consideration of the 
Development of triage tool
Using the quantitative findings outlined in this section, the research team constructed a prototype triage tool for the scheduling of unplanned surgery. As depicted in Box 10, this tool encompasses the key constructs that, according to the research participants, are worthy of consideration. However, further research is under way by the research team to theoretically test the value of the prototype triage tool.
Discussion
The management of unplanned surgery is complex. There is a lack of standardised practice, 7, 13 and even formally established emergency lists are seldom adhered to, 15 resulting in ad hoc decision making. The perceived inefficiencies associated with non-standardised practice have led to a desire to normalise management practice in operating theatres, including the management of unplanned surgery.
Until now, there has been little, if any systematic research into the use of decision-support tools, triage systems, or management techniques in the context of unplanned surgery. Existing Improving the Processes of Care frameworks for stratifying unplanned surgery appear to be normative 48 or descriptive. 2 This paper provides empirical research findings to improve the evidence base for defining valid decision-making constructs. First, the research team measured clinical urgency of a set of clinical conditions; then the variance between the responses of nurses/managers, anaesthetists and surgeons in determining urgency 1, urgency 2, and urgency 3 was tested using PCA; and finally, the disparity between professions when determining ideal timeframes for the earliest commencement of surgery and the latest time that surgery should commence was measured using ANOVA.
Prototype triage tool
Consideration of the urgency classification system suggests that it denotes the likelihood of loss. While urgency 1 is associated with loss of life, urgency 2 and urgency 3 are associated with loss of function or quality of life at different levels, or risk of this loss. Expressions of loss are thus commensurate with expressions of risk and enable the clinical ambiguity and uncertainties to be addressed.
However, there were significant differences between responses when determining urgency 2. Surgeons, anaesthetists, and nurses/managers appear to have disparate views about cases that warrant this particular classification and their relative rankings within it. This means that these professionals largely work in confluence in a calamitous emergency. Equally, little disagreement is experienced when the priority is deemed least urgent. It is the urgency 2 category that attracts most dissent and requires effective communication, which can be, as the literature suggests, problematic in a complex environment.
One important finding is the difference of opinion between surgeons and nurses/managers, where nurses typically classify cases as relatively more urgent. However, the opinions of anaesthetists were located in the middle. This may indicate that when making decisions about urgency classifications, anaesthetists are the intermediary between surgeons and nurses/managers. As suggested in the literature, communication about scheduling practice can be problematic due to the lack of clear command structure between surgeons, anaesthetists and nurses/managers. 37, 45 Conflict occurs due to a misalignment of individual goals, 45 and this can potentially delay surgical interventions.
The second important finding is the significant disparity between individual responses when participants were asked to state an ideal time for the commencement of surgery. Equally, there was great disparity between individual responses on the maximum length of time that the surgery could wait. These disparate responses were not related to distinct professional groups. The distribution of responses was dramatically reduced in conditions of urgency 3 (of least urgency), and surgery could thus wait many hours. This indicates that making decisions about suitable timeframes when scheduling unplanned surgery may be relatively more problematic when assigning an urgency 2 than when cases are neither very urgent (urgency 1) or least urgent (urgency 3).
The third important finding is that there was no correlation between responses that lead to the urgency classification and indications of acceptable timeframes. Individual decision makers thus appear to demonstrate changeability, if not variableness when prioristising unplanned surgery, with particular reference to urgency classification and acceptable timeframes. This may partly explain the observed variations in the application of categorisation systems. 49 The data were then used to inform the development of a prototype triage tool. The tool defines a taxonomy of urgency classifications comprised generically of urgency 1, urgency 2, and urgency 3. The tool is a dynamic multifactored instrument and was developed as a platform for dialogue. The proposed tool may bring to the surface the unwritten or tacit rules used by professionals with competing perspectives; it may provide a common vocabulary for the effective discussion of priority setting; it may act as a catalyst for dialogue between and within professions when scheduling unplanned surgery; and it may ultimately enhance interprofessional cooperation for the purpose of improving the management of unplanned surgery. This is yet to be tested.
Improving the Processes of Care
Conclusions
When making decisions about unplanned surgical queues in NSW public hospitals, there are significant irregularities and disparities around urgency classifications and acceptable minimum and maximum timeframes for treatment. These inconsistencies may partly explain the seemingly adhoc decision-making practices when scheduling unplanned surgery in operating theatres. However, anaesthetists appear to play an important role as decision-making powerbrokers by having an intermediary role between surgeons and nurses/managers. Other factors that influence the triaging of unplanned surgical cases include logistical or operational factors and interactions between and within professions. Further research into these areas is currently being undertaken. However, the present study has culminated in a prototype decision-making tool, as illustrated in this paper.
